Space Launch System Base Heating Test: Experimental Operations and Results by Seaford, Mark et al.
SPACE LAUNCH SYSTEM 
National Aeronautics and Space Administration 
www.nasa.gov/sls 
5 . . . 4 . . . 3 . . . 2 . . . 1 . . . 
Base Heating Test: 
Experimental Operations and Results 
Aaron Dufrene, Matthew MacLean and Michael Holden 
CUBRC Inc. Aerosciences 
 
Manish Mehta and Mark Seaford 
NASA Marshall Space Flight Center Aerosciences Branch 
 
Date: 1/5/2016 
https://ntrs.nasa.gov/search.jsp?R=20160001817 2019-08-31T04:24:01+00:00Z
www.nasa.gov/sls 
2% SLS Base Heating Model 
www.nasa.gov/sls 
SLS Vehicle 
www.nasa.gov/sls 
ATA-002 SLS Model Propulsion Performance  
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ATA-002 Similarity Parameter: Plip/Pinf 
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ATA-002 Similarity Parameter: O/F Ratio 
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SLS Base Heating Model Instrumentation Layout 
Heat	  Transfer	  (185)
Pressure	  (47)
Radiometers	  (7)
www.nasa.gov/sls 
LENS Velocity/Altitude Capabilities 
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ATA-002 Test to Flight Condition Comparisons 
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Aft-Body Heat Transfer vs. Freestream Pressure Data  
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Surface Aerothermal Predictions & Data for 70kft Condition 
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CFD Calculation of Core-Only Configuration 
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Core-only Aerothermal Test Data for 150kft and 100kft 
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Region Specific Heat Transfer Measurments 
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Base center heat flux EMHS heat flux 
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Nominal BHS Heating Spatial Distribution from 50 kft-210 kft 
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Freestream Flow Effects on BHS Heating Spatial Distribution 
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Chamber Pressure Effects on BHS Heating Spatial Distribution 
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Base Heat Flux Data Interpolation at 120 kft 
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Base Heat Flux Contour Plots 
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Unsteady Base Heat Transfer Measurements 
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Base Pressure Measurements 
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IR Radiometer Measurements 
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Imaging of 2%-scale SLS hot-fire test at various 
conditions with full-stack configurations and 
core-only configuration 
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Conclusions 
u  ATA-002 test operations, instrumentation layout and test matrix 
and conditions were described.  
u  Nominal and off-nominal test results are described.  
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